Background: The Advancing Research and Clinical practice through close Collaboration (ARCC) model postulates that improvement in nurses' evidence-based practice (EBP) beliefs results in improved EBP implementation, which in turn improves nurse-related outcomes, such as nurses' job satisfaction and group cohesion. However, there is a dearth of interventional studies that evaluate the relationships among these variables.
INTRODUCTION
Evidence-based practice in the health care setting has become a gold standard and a core competency for all health care professionals (Greiner & Knebel, 2003) . Although EBP education is a requirement for accreditation of all nursing programs, the EBP process is still unfamiliar to many nurses, and has not permeated throughout the nursing practice (American Association of Colleges of Nursing, 2008; Brown, Wickline, Ecoff, & Glaser, 2009; Melnyk, Gallagher-Ford, Long, & Fineout-Overholt, 2014) . Most nurses are willing to learn about basic EBP knowledge and skills, but daily patient care responsibilities and other competing work priorities impede adoption of EBP (Melnyk, 2007) . To accelerate and sustain EBP adoption throughout the nursing practice, it has been suggested that EBP educational programs should first focus on a targeted subset of nurses who are motivated and committed to carry out EBP projects, rather than adopt a diffuse educational approach toward the general nursing staff (Green et al., 2014; Kim et al., 2013) .
LITERATURE REVIEW
To create a culture of evidence-based nursing practice, various strategies and initiatives have been developed. The mentorship model has been proposed as one of the key innovative strategies. In this model, mentors equipped with advanced EBP knowledge and skills empower and educate selected clinical nurse fellows (Wallen et al., 2010) . The fellows, in turn, become proficient in evidence-based nursing practice, and serve as change agents and EBP champions at their own institutions (Fineout-Overholt, Melnyk, & Schultz, 2005; Melnyk, 2007) .
Utilization of mentors has been shown to be effective in implementing EBP projects, whereas a stand-alone EBP educational intervention was not very effective (Green et al., 2014; Mollon et al., 2012) . A recent systematic review of 10 studies reported that multifaceted interventions utilizing mentors improved clinicians' EBP knowledge and beliefs, as well as organizational outcomes (Abdullah et al., 2014) . Furthermore, the utilization of mentors improved patient-related outcomes, as well as nurse-related outcomes. For example, a mentorship model in EBP teams reduced catheter-associated urinary tract infection rates (Magers, 2014) , reduced the prevalence of pressure ulcers (Morgan, 2012) , and enhanced integration of evidence into hospital policies and procedures (Roe & Whyte-Marshall, 2012 ). In addition, nurses' involvement in professional scholarly activities (Brockopp, Moe, Corley, & Schreiber, 2013) and nurses' job satisfaction (Brody, Barnes, Ruble, & Sakowski, 2012) were improved.
Regional, collaborative educational fellowship programs that partner with academia and various health care institutions have been shown to be effective in educating, mentoring, and supporting EBP champions (Gawlinski & Becker, 2012; Kim et al., 2013; Weeks, Moore, & Allender, 2011) . Collaboration among multiple health care institutions and academia can lead to more effective utilization of various bases of expertise and skills available in the region, with an enhanced spirit of collaboration and shared visions (Granger et al., 2012) . Such programs promoted professional development among the participants, and resulted in increased graduate school enrollments (Weeks et al., 2011) .
The Advancing Research and Clinical practice through close Collaboration (ARCC) model has been proposed, in which the development and use of EBP mentors is intended to improve nurses' EBP beliefs, which in turn would result in improved EBP implementation (Melnyk, Fineout-Overholt, Giggleman, & Cruz, 2010) . The model further proposes that improvement in EBP implementation would bring about improvements in nurse-related outcomes, such as job satisfaction and group cohesion, as well as patient-related outcomes. Previous studies have reported positive correlations between EBP beliefs and EBP implementation Stokke, Olsen, Espehaug, & Nortvedt, 2014; Wallen et al., 2010) , but no statistically significant correlations between EBP implementation and nurse-related outcomes, such as job satisfaction or group cohesion, were observed . A multivariate analysis of a recent cross-sectional study found that EBP beliefs were a positive predictor of EBP implementation and job satisfaction, but EBP implementation was not a significant predictor of job satisfaction (Kim et al., 2016) .
Although there is some evidence supporting positive relationships among the various components of the ARCC model, there is a dearth of interventional studies evaluating whether improved EBP implementation results in improved nurserelated outcomes, such as job satisfaction, group cohesion, and group attractiveness. The aims of this study were: (a) to determine whether a regional, collaborative EBP fellowship program improves participants' EBP beliefs, EBP implementation, job satisfaction, group cohesion, and group attractiveness and (b) to examine the relationships among the improvements, using structural equation modeling.
METHODS

Design and Participants
A pretest-posttest study design was used in the current interventional study. Three annual cohorts of 9-month EBP fellowship program attendees from 2012 to 2014 were invited to participate in the study. The Evidence-Based Practice Institute (EBP Institute), a regional, collaborative educational EBP fellowship program in San Diego, California, was created in 2006 by pooling resources from academia and multiple hospitals in the San Diego region to promote EBP adoption in nursing practice. Program attendees consisted of dyads of mentor and fellow from each participating institution. The selection criteria for nurse fellows included status as a staff nurse with at least 1 year of work experience in his or her current unit; written support from the unit manager and a mentor; and a commitment to carrying out a unit-specific EBP project. The mentors were clinical nurse specialists, nurse educators, or other nurses who had experience in implementing EBP projects. The program attendees who agreed to participate in the study completed the pretest and posttest questionnaires at the beginning and end of the annual program.
Evidence-Based Practice Institute Fellowship Program
This annual, 9-month long, regional, collaborative EBP fellowship program educates and assists both mentors and fellows to carry out their own unit-specific EBP projects. Various educational models are integrated into six day long didactic and interactive EBP education sessions, followed by a graduation conference.
An eight-step, systematic approach to EBP was utilized in our curriculum, including the processes of (a) assessing the problem; (b) asking a focused question in PICOT; Population, Intervention, Comparison, Outcome, Timeframe) format; (c) acquiring the best evidence; (d) appraising the quality of the evidence; (e) applying the evidence to practice; (f) analyzing the data; (g) adopting the project; and (h) advancing by sharing the findings (Brown & Ecoff, 2011) . This eight-step, systematic approach to EBP incorporated Bloom's taxonomy (Bloom, 1984) as well as the ENGAGE model (Halsey, 2011) to ensure that the curriculum was learner focused. A flipped-classroom approach was utilized, in which the participants previewed the content before each class and applied the learning in their own projects after each class.
To evaluate the learning outcomes of the program, Kirkpatrick's evaluation model was used (Kirkpatrick, 1998) . For each class, the participants' evaluations or reactions were assessed, along with improvements in knowledge, skills, and attitudes. The applications of the learned knowledge and skills were monitored as the fellows executed EBP projects at their own units. Finally, the results of the EBP projects were evaluated through poster or podium presentations during the final, day-long graduation conference.
Instruments
The study questionnaires included a demographic data form and four instruments: The EBP Beliefs scale (Melnyk, FineoutOverholt, & Mays, 2008) , the EBP Implementation scale (Melnyk et al., 2008) , the Job Satisfaction scale (Mueller, Boyer, Price, & Iverson, 1994) , and the Group Cohesion and Group Attractiveness scale (Good & Nelson, 1973) .
The 16-item EBP Beliefs scale assesses participants' beliefs in valuing the EBP and their competence levels in implementing EBP in a five-point Likert response format, ranging from 1 (strongly disagree) to 5 (strongly agree). Possible scores range from 16 to 80, with higher scores indicating stronger EBP beliefs.
The 18-item EBP Implementation scale measures the frequency of performing EBP-related activities in the past 8 weeks in a five-point Likert response format, ranging from 0 (0 times) to 4 (ࣙ8 times). The possible summation scores range from 0 to 72, with higher scores indicating greater participation in EBP-related activities.
The four-item Job Satisfaction scale assesses participants' perception of job satisfaction in a five-point Likert response format, ranging from 1 (strongly disagree) to 5 (strongly agree). The maximum possible score is 20, with higher scores indicating higher job satisfaction.
The four-item Group Cohesion scale assesses the productivity, efficiency, feeling of belongingness, and morale of the work group, with responses ranging from 1 (very much above average) to 7 (very much below average). The two-item Group Attractiveness scale assesses whether participants like working with the group, with responses ranging from 1 (like/enjoy very much) to 7 (dislike very much). In this study, the Group Cohesion and Group Attractiveness scale scores were reversed so that higher scores indicate more positive perceptions.
The internal consistencies of these four instruments are acceptable, with reported Cronbach's α of .90, .96, and .88 for the EBP Beliefs, EBP Implementation, and Job Satisfaction scales, respectively, and split-half reliabilities of .77 and .82 for the Group Cohesion and Group Attractiveness scales (Good & Nelson, 1973; Melnyk et al., 2008; Mueller et al., 1994) . For this study, the Cronbach's α of these scales were reported previously (Kim et al., 2016) .
Data Collection Procedures
This study was approved by the institutional review boards of the participating university and health care institutions. A waiver of documented signature of consent was granted to further protect the anonymity of participants. The participants who agreed to participate in the study completed the study questionnaires at the beginning and end of each 9-month program for pretest and posttest data. A unique, blinded code number was used to match the pretest and posttest datasets.
Data Analyses
Descriptive statistics, including the means, standard deviations, frequencies, and percentages, were calculated to summarize the study variables. Paired t-tests were performed to compare the pretest and posttest scores for EBP beliefs, EBP implementation, job satisfaction, group cohesion, and group attractiveness. The improvements in these variables were defined as posttest scores minus pretest scores. The improvements in job satisfaction (↑JOB-SATIS), group cohesion (↑GR-COHE), and group attractiveness (↑GR-ATTR) were defined as the three nurse-related outcome variables for this study. Bivariate Pearson's correlations were employed to examine the correlations between these three outcome variables and improvements in EBP beliefs (↑EBP-B) and EBP implementation (↑EBP-I). Data analyses were performed using SPSS version 22 (IBM Corp, Armonk, NY, USA), and the level of significance was set at p < .05. A path analysis was performed to examine the relationships between improvements in three nurse-related outcome variables and ↑EBP-B and ↑EBP-I, using the SPSS Amos version 23 structural equation modeling statistical program (Arbuckle, 2012) . Demographic variables, including age, educational level, ethnicity, and nursing position, were entered as covariates to control their effects. Models were evaluated with the following goodness-of-fit indices: comparative fit index (CFI > 0.95), normed fit index (NFI > 0.95), and root mean square error of approximation (RMSEA < 0.08; Arbuckle, 2012; Hoyle & Smith, 1994; McDonald & Ho, 2002) . The best-fitting model with a maximum number of statistically significant paths was chosen as the final model. All the statistically nonsignificant paths were removed from the final model, and the most parsimonious model was selected. 
RESULTS
Sample Characteristics
A total of 175 participants from the three annual cohorts between 2012 and 2014 completed the pretest questionnaires. Of these 175 participants, 120 (77 fellows and 43 mentors) completed both pretest and posttest questionnaires (a 69% completion rate) and were included in this study. A majority of the participants were fellows (64.2%), white (71.7%), and had a certification in a specialty area (56.7%). Almost equal numbers of participants had either bachelors or graduate degrees (47.5% vs. 46.7%, respectively). The mean age was 42 years, and average RN experience was 16 years (Table 1) .
Improvements in EBP Beliefs, EBP Implementation, and Nurse-Related Outcome Variables Table 2 shows the pretest-to-posttest improvements in EBP beliefs, EBP implementation, job satisfaction, group cohesion, and group attractiveness. There were statistically significant improvements in EBP beliefs (+5.65; p < .001), EBP implementation (+9.84; p < .001), job satisfaction (+0.38; p = .047), and group cohesion (+1.03; p = .014). Improvement in group attractiveness was not statistically significant.
Correlations
Bivariate Pearson correlation analyses showed that ↑EBP-B had a positive correlation with ↑JOB-SATIS (r = .27; p = .003; Table 3 ). In addition, ↑GR-ATTR hadpositive correlations with ↑JOB-SATIS (r = .27; p = .003) and ↑GR-COHE (r = .26; p = .005). No statistically significant correlation was found between ↑EBP-B and ↑EBP-I (r = .11; p = .254). In addition, none of the path coefficients were statistically significant in this initial model. However, various demographic variables, including age, ethnicity, and nursing position, were significant covariates of three nurse-related outcomes of job satisfaction, group cohesion, and group attractiveness.
Structural Equation Modeling
Because the initial model had poor fit and none of the path coefficients were statistically significant, alternate models were sought to find the best-fitting model with a maximum number of statistically significant paths. The final model (Figure 2) showed much improved goodness-of-fit indices (χ 2 = 45.7, df = 31, p = .043, χ 2 /df = 1.476; NFI = 0.953; CFI = 0.982; RMSEA = 0.063 with 90% CI 0.012-0.100), and had three statistically significant paths (Table 4) . First, ↑EBP-B had a statistically significant direct effect on ↑JOB-SATIS (β = .24; p = .002), and the combination of ↑EBP-B and demographic variables explained 26% of the variance in ↑JOB-SATIS (R 2 = .26). Second, ↑EBP-B had a statistically significant direct effect on ↑GR-ATTR (β = .22; p = .010), and the combination of ↑EBP-B and demographic variables explained 15% of the variance in ↑GR-ATTR (R 2 = .15). Finally, ↑JOB-SATIS had a statistically significant direct effect on ↑GR-COHE (β = .20; p = .022), and the combination of ↑JOB-SATIS and demographic variables explained 28% of the variance in ↑GR-COHE (R 2 = .28). Various demographic variables, including age, educational level, ethnicity, and nursing position, were significant covariates of three nurse-related outcomes of job satisfaction, group cohesion, and group attractiveness.
DISCUSSION
The Consortium for Nursing Excellence, San Diego, was founded in 2006 with a shared vision and commitment of nurse leaders from academia and various health care institutions to facilitate EBP adoption in the region. By pooling intellectual and capital resources in the area, the Evidence-Based Practice Institute (EBP Institute) fellowship program was offered annually to targeted staff nurses who represented each participating institution in a mentor-fellow dyad format. The program provided six multifaceted, day-long classes, followed by a graduation conference, over a 9-month period to educate Note. *p < .05; **p < .01. ↑= Improvement. Model fit statistics: χ 2 = 45.7, df =31, p = .043, χ 2 /df = 1.476; normed fit index (NFI) = 0.953; comparative fit index (CFI) = 0.982; root mean square error of approximation (RMSEA) = 0.063 with 90% confidence interval (CI) 0.012-0.100. Solid-path arrows represent statistically significant paths; dotted-path arrows represent nonsignificant paths.
both mentors and fellows about EBP processes. The goal of the program was for each dyad to gain the knowledge and skills to successfully develop, implement, and evaluate unit-based EBP projects at their own institutions.
As a part of the preparatory work prior to inception of the EBP Institute, a cross-sectional study was conducted to assess barriers to research utilization and knowledge, attitudes, and skills associated with EBP implementation among 1,301 general nurses in the region (Brown et al., 2010) . The study revealed that for the unselected hospital nurses, the barriers had a minimal impact on EBP implementation. Subsequently, three annual cohorts of EBP Institute fellowship participants from 2008 to 2010 showed that the barriers did have a large influence on EBP implementation in these selected and highly motivated nurses (Kim et al., 2013) . The study findings also revealed that the fellowship program was effective in reducing barriers and improving knowledge, attitudes, and skills associated with EBP implementation.
Next, we conducted another 3-year study from 2012 to 2014, based on the ARCC model, to evaluate whether the EBP Institute fellowship program not only improved participants' EBP beliefs (↑EBP-B) and EBP implementation (↑EBP-I), but also improved nurse-related outcomes, including job satisfaction (↑JOB-SATIS), group cohesion (↑GR-COHE), and group attractiveness (↑GR-ATTR). A cross-sectional study of these cohorts at baseline, using hierarchical multiple regression analyses, showed that EBP implementation was not a statistically significant predictor of job satisfaction, group cohesion, and group attractiveness prior to participation in the program (Kim et al., 2016) . This study of the matched pretest-posttest data from the same cohorts used structural equation modeling to examine whether the improvements in EBP implementation after the program had a direct impact on the nurse-related outcomes, according to the ARCC model. To our knowledge, this is the first study that used structural equation modeling to examine the improvements in various parameters in the ARCC model, that is, posttest score minus pretest score within the same study participant.
It was an unexpected finding in this study that the initial structural equation modeling, based on the ARCC model, showed that ↑EBP-I had no statistically significant direct effect on ↑JOB-SATIS, ↑GR-COHE, or ↑GR-ATTR. However, ↑EBP-B did have a statistically significant direct effect on ↑JOB-SATIS and ↑GR-ATTR. It is possible that the nurse-related outcomes, such as ↑JOB-SATIS and ↑GR-ATTR, are more influenced by the improvements in nurses' own internal beliefs in EBP rather than performing activities associated with EBP implementation. In contrast, it is more likely that the patient-related outcomes and quality of care are directly affected by actual changes in nursing practice based on the best available evidence.
In addition, it is interesting that ↑EBP-B appeared to have no statistically significant direct effect on ↑EBP-I in the current pretest-posttest study. In contrast, our cross-sectional study of the same fellowship participants at baseline had indicated that EBP beliefs are a positive predictor of EBP implementation, although such a relationship in a cross-sectional study cannot be considered to be a cause-and-effect relationship (Kim et al., 2016) . Another possible explanation for this nonsignificant direct effect of ↑EBP-B on ↑EBP-I could be due to relatively low EBP-I mean score even after the program. The current pretest-posttest interventional study indicates no statistically significant relationship between improvements in EBP beliefs and EBP implementation. This study's findings indicate that the regional, collaborative EBP fellowship program was effective in improving EBP beliefs, EBP implementation, job satisfaction, and group cohesion among the participants. This study findings also support the practical benefits of the partnership among academia and other institutions, in which expertise and resources are pooled to facilitate EBP adoption across multiple institutions in the region (Gawlinski & Becker, 2012; Granger et al., 2012; Weeks et al., 2011) . Similar study findings were previously reported from an educational program in which EBP beliefs and EBP implementation were improved (Abdullah et al., 2014; Levin, Fineout-Overholt, Melnyk, Barnes, & Vetter, 2011) , although another EBP educational program based on the ARCC model showed no statistically significant improvements in EBP beliefs and EBP implementation (Underhill, Roper, Siefert, Boucher, & Berry, 2015) .
Limitations
There are several limitations to this study. First, the pretestposttest study findings on the relationships among improvements in EBP beliefs, job satisfaction, and group attractiveness based on structural equation modeling should not be taken as cause-and-effect relationships, due to the lack of randomization and a control group. Second, the final model presented in this report is one of many possible models and different methods of analysis could result in another best-fitting model. Third, only 120 out of 175 program participants (69%) completed both pretest and posttest questionnaires, which may have biased the study findings. However, the demographic characteristics of the participants who did and did not complete both questionnaires were largely similar. Fourth, the study findings may not be generalizable to general nursing staff, because the study participants were selected for their high motivation with regard to EBP adoption from their institutions. Fifth, a priori power analysis was not done, and the sample size may not have been sufficiently large to detect any weak relationships among the study variables. Finally, this study was done in Southern California, and may not be generalizable to other regions.
Further randomized, controlled studies are needed to evaluate the beneficial effects of regional fellowship programs with larger sample sizes. The sustainability of EBP beliefs and implementation needs to be assessed, along with other longterm outcomes of the fellowship program. There is a need for more robust empirical research evidence to examine the beneficial effects of EBP educational programs on nurse-related and patient-related outcomes that may strengthen the ARCC model.
CONCLUSIONS
A regional, collaborative EBP fellowship program was effective in improving EBP beliefs, EBP implementation, job satisfaction, and group cohesion among participants. In structural equation modeling, improvement in EBP beliefs appeared to have direct effects on improvements in job satisfaction and group attractiveness, whereas improvement in EBP implementation did not have a direct effect on these nurse-related outcome variables. Further interventional studies are needed to confirm these findings. WVN LINKING EVIDENCE TO ACTION r Regional fellowship programs that educate and support EBP champions and their mentors may enhance EBP adoption in nursing practice across multiple health care institutions.
r Such collaborative EBP fellowship programs that pool resources from academia and various health care institutions should be encouraged.
r Improving nurses' own internal beliefs in the value of EBP, as well as confidence in carrying out EBP projects, may have direct effects on nurse-related outcomes, such as improvements in job satisfaction and group attractiveness.
r More robust empirical research evidence is needed to examine the beneficial effects of EBP educational programs on nurse-related and patientrelated outcomes that may strengthen the ARCC model.
